Reconstituted high-density lipoprotein attenuates platelet function in individuals with type 2 diabetes mellitus by promoting cholesterol efflux.
Individuals with diabetes mellitus have an increased risk of cardiovascular disease and exhibit platelet hyperreactivity, increasing their resistance to antithrombotic therapies such as aspirin and clopidogrel. Reconstituted high-density lipoprotein (rHDL) has short-term beneficial effects on atherosclerotic plaques, but whether it can effectively reduce the reactivity of diabetic platelets is not known. Individuals with type 2 diabetes mellitus were infused with placebo or rHDL (CSL-111; 20 mg . kg(-1) . h(-1)) for 4 hours, resulting in an approximately 1.4-fold increase in plasma HDL cholesterol levels. rHDL infusion was associated with a >50% reduction in the ex vivo platelet aggregation response to multiple agonists, an effect that persisted in washed platelets. In vitro studies in platelets from healthy individuals revealed that the inhibitory effects of rHDL on platelet function were time and dose dependent and resulted in a widespread attenuation of platelet function and a 50% reduction in thrombus formation under flow. These effects could be recapitulated, in part, by the isolated phospholipid component of rHDL, which enhanced efflux of cholesterol from platelets and reduced lipid raft assembly. In contrast, the apolipoprotein AI component of rHDL had minimal effect on platelet function, cholesterol efflux, or lipid raft assembly. These findings suggest that rHDL therapy is highly effective at inhibiting the heightened reactivity of diabetic platelets, partly through reducing the cholesterol content of platelet membranes. These properties, combined with the known short-term beneficial effects of rHDL on atherosclerotic lesions, suggest that rHDL infusions may be an effective approach to reduce atherothrombotic complications in diabetic individuals. Clinical Trial Registration Information- URL: http://www.clinicaltrials.gov. Unique identifier: NCT00395148.